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A critical m p n e n t  of fisheries research involves understanding t h e  
me habitat  

Fs sc ien t i s t s  have developed a better 

ecosystem w h i c h  supports productivity cb fisheries resources. 
of a given resource extends far beyond the  environment i n  w h i c h  it is 
captured; it involves the underlying trophic structure, larval  and juvenile 
habitats, and species interactions. 
appreciation of habitat-related issues, their importance t o  the fisheries 
management  process has become evident. Phn's ac t iv i t i e s  have s igni f icant  
impcts on the marine environment and an understanding of the mture of 
habi ta t  is necessary t o  evaluate the effects upon fisheries resources and 
protected species. 

Funds w e r e  apgropriated for NOAA's National Phrine Fisheries Service 
(NMFS) i n  f i s c a l  year 1985 with the intent of developing a program of 
"vital fisheries habi ta t  research i n  t h e  Pacific. I' The f i e ld  laboratory 
responsible €or t h i s  work is the Southwest Fisheries Center (WE) Honolulu 
Laboratory (HL) . 
discussion by several sc ien t i s t s  a t  HL and modified a t  a jo in t  meeting 
between personnel of the HL and the Southwest Region (WR) Western Pacific 
Program @ f i e  (WPFO) held 27 July 1984. 
used for guidance i n  program implementation is shuwn i n  Appndix 1. A 
framework t a s k  developnent plan and current year operating plan were 
sukequently developed. 

In response, a preliminary plan w a s  developed through 

Information on p o l i q  docments 

?he purpose of holding the  interagency planning workshop described 
herein was t o  clarify the important issues, identify problems that m i g h t  
have been overlodced, explore areas of cooperative research and generally 
increase interaction and canmunica tion between the organizations concerned 
w i t h  hab i t a t  related issues. 

This report describes t h e  planning meeting and presents t he  
preliminary results of the deliberations. It i s  hoped that the information 
presented here w i l l  be of value t o  others as w e l l  as the "S i n  developing 
further programs for  habitat  research and conservation. 

Objectives 

?he meeting w a s  designed w i t h  f i ve  major related objectives or 
desirable outcanes i n  mind: 

1. Tb determine the current and emerging issues i n  fisheries habitat  
conservation and research i n  the HaJaiian Archipelago and Pacific islands. 

Tb identify issues t h a t  f a l l  within t h e  purview of the NMFS-SWFC-HL 
missions. 

2. 

. 
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3. To select those issues f o r  which HL research programs med t o  be 
designed. 

4. To formulate research objectives that,  if accomplished, would provide 
the information required t o  resolve the issues. 

5. To develop research ac t iv i t ies  or events t h a t  need t o  be acmmplished t o  
meet the objectives. 

Because the abilities and the knowledge required t o  meet these 
objectives did not e x i s t  entirely within HL, experts fran other agencies 
who could represent several different perspectives and sc ien t i f ic  
disciplines were invited t o  help i n  the planning process. 

In addition t o  those t a s k  leaders a t  the HL that would be direct ly  
involved i n  fisheries hab i t a t  research, representatives of NMFS 
laboratories and affices involved i n  fisheries habitat research, evaluation 
and planning were invited (i.e., La Jo l la  Laboratory, Tiburon Laboratory, 
O f f i e  of Resource Imesticptions, WPFO). Also, we attempted t o  include 
experts f ran outside agencies t h a t  are most direct ly  involved w i t h  the 
issues i n  question. The imitees included representatives of the H a w a i i  
Ceprtment of Land and Na tu ra l  Resources (DLNR) Division of Pquatic 
Resources, H a w a i i  Department of Planning and Economic Developnt  (DPED) 
Ocean Resources Branch, and t h e  University of H a w a i i  (UH) . 

Though a larger group would have included more viewpoints, w e  judged 
that i n  t h i s  early @~ase of planning t h e  13 selected participants (Appndix 
2) could effectively identify and articulate the important issues. 
HL' s program planning develops, the interests, roles and responsibilities 
of agencies not represented a t  t h i s  meeting may overlap our o m ;  
opportunities for cooperative action could thus be developed. It is w i t h  
this hope that copies of this report w i l l  be distributed t o  insure input 
into the ongoing planning process. Before the  meeting, each participant 
was pruvided w i t h  a t e n k t i v e  agencPl and background material concerning the 
current program and NMFS habi ta t  policy (see Appendix 3 ) .  

As the 

Ihe Process of the Meeting 

After introductory material was presented and the  meeting structure 
and process defined (see Weting Agenda, Appndix 4) 8 the group 
participated i n  the  process of Naniml Group Technique ( E T )  t o  consider 
the stated objective of identifying major habitat  issues i n  the Hawaiian 
Archipelago and the central Pacific. 
i n  l igh t  of the fdllowing trigger question: 

Issues i n  t h i s  process were defined 

. 
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"In t h e  context of developing a 5-6 year research program what 
are the important current and merging issues (problems, threats, 
man-induced, mn man-induced) conerning central  and western 
Pacific fisheries habitat that need t o  be resolved?" 

Listing of the ideas and issues was follawed by group discussion designed t o  
clarify each issue, canbine or modify cuerlapping ones, and t o  determine 
which issues were most relevant t o  t h e  mission of the NMFS; the  issues, 
together w i t h  a short discussion of each, are shown i n  Appendix 5. 
Finally, the most important issues were selected by voting (Appndix 6) and 
were then structured using a canputer assisted technique called 
Interpretive S t r u c t u r a l  Modeling (ISM) , ending t h e  f i rs t  day's work. 
second dzy began w i t h  discussion of the resultant structure and the 
interrelatedness of the various issues, definition of the major topical 
areas, and assignment of participants t o  subgroups which were charged wi th  
developnent of ideas and r e p r t s  on the specific topical areas. Finally, 
the fu l l  group reconvened t o  hear the subgroup reports and t o  canment on 
thm. 

?he 

%e interactive canputer program produced a preliminary chart showing 
the relationships among t h e  issues described i n  Appndix 5. 
preliminary chart (Fig. 1) shows the interrelationships m n g  the issues. 
mjor  topical areas closely interrelated were ident i f ied  for further 
elucidation by subgroups; these s ix  topical areas are grouped i n  Figure 2: 

?his 

1) Baseline studies 
2) Long-term ecological research 
3) Habitat inventory 
4) Mitigation and artificial reefs 
5) Ocean Thermal Ehergy Conversion (OTEC) 
6) Ocean mining and dumping 

These topical areas are considered separately belaw. 
defilled one t o  three major objectives t o  fdlcw by a list of Sicrnificant 
Eventa t o  be achieved over the proposed 5-6 years of study. 

For each there is 

Each subgroup produced two main products: 

1. 

2. 

A list of 1-3 Major Objectives for each program. 

A list of Significant Events t o  be canpleted over the 
5-6 years of study. E reached, these would demonstrate 
that substantial progress was being made toward the objectives 
for each program. 

A secondary objective w a s  t o  review the s t ruc tu ra l  chart (Fig. 1) and t o  make 
recanmendations on rwisions. * 
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1. Baselinestudies 

The imprtance of baseline studies has been established. An example 
of valuable baseline information is the lobster data gathered by t h e  

Gromwell. before the developent of a lobster fishery i n  the 
Northwestern H a w a i i a n  Islands. 
keen noted. ?he baseline area can be resurveyed t o  determine actual 
c h a n ~ s  i n  the population as a result of the f iAery.  As an example, the 
t u r t l e  habitat  survey currently being conducted w i l l  provide a means t o  
measure the impct of future disturbances. 

Recent dramatic changes i n  the fishery have 

This subgroup studied tha t  portion of the i n i t i a l  structural chart 
(Fig. 1) that showed the relationships among various items related t o  
long-term ecological studies.  ?he group agreed t h a t  w e  canmt begin t o  
evaluate the importance of h m  disturbance u n t i l  we understand the range 
of natural variation i n  t h e  environment. 
variation can be expected f rm natura l  forces (issue 2). 

The habi ta t  inventory and baseline studies previously discussed would 
be u s e f u l  i n  making decisions on w h i c h  environnental parmeters t o  monitor. 
?Mo other issues are closely related t o  this one. 
conceptual model for a l l  possible outcanes of resource and habitat  
interactions ( issue 5) . 
decisions concerning which parameters should be monitored. 
related issue is  'What are habi ta t  requirements for  important species 
(including protected species) (issue ll)?" Knowing the habitat 
rquirenents  would also be of great benefit i n  deciding w h i c h  parameters t o  
monitor. 

Specifically we might a s k  w h a t  

We should develop a 

Use of this conceptual model would facilitate 
?he second 

mjor Objectives 

Determine range of natural biotic and abiot ic  variation i n  the  
envirorment of major marine species, including protected species. ?he 
major marine species include the "key" or "indicator" species within a 
given habitat . 
SigniEicant Events 

1. %view available information (data and l i t e ra ture) .  

2. Inventory possible habitats and species. 

3 . Identify appropriate habitats and representative biological 
cmponents suitable fo r  long-term study. 

Identify habitat  and community characteristics t o  be monitored 
on a long-term basis. 

4. 
For example: 

- physical characteristics of habi ta t s  
. 
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- standing crop 

- species and community structure 

5. Selection of habitats, species, and physical characteristics t o  be 
monitored. 

6. Sampling framework established. 

7. &mitoring program i n  effect. 

2, m m  Ecological *search 

?here was consensus that long-term ecological research must be 
conducted i f  the goals of the fisheries habi ta t  program are t o  be attaiced. 
A great deal of ecological research remains t o  be done before we  have 
suEficient knowledge t o  properly manage these ecosystems. 
mncern i s  that w e  do not really understand the habitat requiranents of 
important species, limits of survival, optimum range of habitat conditions, 
and the nature of many interspecific interactions. It was reccmmended that 
this area be given high priority. 
before w e  can begin t o  use these data for habitat  management purposes. 

are more diff icul t  to  define. 
understanding of this problen and endorsed more effor t  i n  basic emlogical 
studies. One example of an ongoing long-term NMFS study is the project 
conducted by the Fish Ctormmunities Investigation of the SWFC Tiburon 
Laboratory, which is ccmparing the dynamics of f i sh  cmunities off the 
KOM coast of Hawaii w i t h  that of temperate ecosystems. 

MU& of the 

Qearly, more basic information is needed 

This is a broad area of research and specific objectives and events 
The group as a whole had a clear 

mjor Objectives 

Determine biotic and abiotic hab i t a t  requirements of imprtant  
living marine resources (species of concern) , including protected species. 
Determine dynamic interactions of key Compnents of the ecosystem. 

Significant Events 

1. E s t a b l i s h  criteria for selecting species. 

The program is faced with limited resources, so it w i l l  be important t o  be 
selective a b u t  which species are studied. Rrhaps s tudies  should not be 
limited t o  eaoncanically important species or  forage species i f  others are 
better indicators of habi ta t  quality. 

2. Define limits of survival of important l iving marine resources. 

A logical place t o  start is defining lethal limits of species that a re  
econanically important; studies should, huwever, be conducted on species 
judged most l ike ly  t o  prcwide insights on habitat condition. 
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3. Define the optimum conditions for important marine resources. 

Establishent of le thal  limits is not the f ina l  answer i n  f isher ies  habitat 
research because any departure from optimum conditions w i l l  reduce 
production. The optimum is much more d i f f icu l t  t o  establish, but research 
must  move i n  tha t  direction. 

4. Define interspecific interactions. 

L i t t l e  work has been done on effects of habitat a l terat ion on i n t e r s p c i f i c  
interactions. 
the recently completed s tud ie s  on the impact of thermal shock on the 
abi l i ty  of larval mahimahi t o  avoid predation. 
t o  look a t  such interactions, particularly i n  t h e  field. 

An example of the HL Fisheries Habitat Research Program is 

W e  must increasingly begin 

5 . Characterize biological productivity of key habitats. 

This is also one of the aims of the habitat inventory. 
diff icul t  goal. 

Again, it is a 

3. Babitat Irmentoxy 

An inventory of the marine habitats i n  the Hawaiian Archipelago was 
judged a prerequisite t o  much of the research proposed for the Fisheries 
Habitat Research Program. 
(description) of marine habitat types i n  t h e  Hawaiian Archipelago (issue 
9). 
information base t o  evaluate the potential impacts of major projects such 
as ocean dumping, dredge and f i l l ,  ocean mining, and OTEC. 

The issue of major concern was Inventory 

The inventory is an important tool that w i l l  be used a s  an  

A number of other issues relate directly t o  t h e  inventory. An 
important question is haw t o  ins t i tu te  a habitat data inventory system 
(issue 56) . 
handling input, and insuring ready access. 
extensive data base system (issue 52) with continuing management of the  
system once the data base has grown t o  a large size. 

If w e  are t o  inventory habitats,  then w e  must be able t o  measure 
habitat. Haw is habitat measured (issue 58)? A great deal of concern 
was directed a t  larval and juvenile nursery Fib i ta t .  
t o  define because the juvenile habitats of most tropical fishery resources 
are unknown. 
important. 
issue 9. 

This deals w i t h  the methods of computer data banking, 
W e  must develop and maintain 

This is problematic 

Defining larval and juvenile nursery habitat (issue 12) is 
Obviously, sane work is needed i n  this area i n  support of 

Developing the c a p b i l i t y  for assessing differences i n  habitat quality 
We can and quantity (issue 31) is a difficult  but  important research area. 

begin t o  deal with issue 31 once w e  have defined habitat and developed 
means of measuring habitat. 

6 
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A survey of protected species and important habitat types (issue 63) 
follows logically a f te r  issue 31 and results i n  campletion of issue 9. 
lkasuring the  productivity and uniqueness of each major habitat type (issue 
22) also follows logically i n  this sequence. 

Major Objectives 

L i s t  and pr ior i t ize  the resources for  which NMFS is responsible i n  
this geographic region. 
abundance, distribution, and productivity. Determine the habitat 
requirements for  these species and the condition of their  habitat 
throughout the Hawaiian Archipelago. 
that  fac i l i t a tes  use of the inventory as a decis iomking tool. 

Identify important l iving marine resources, their 

This should be presented i n  a manner 

Significant Events 

1. Review existing computer systems for habitat data inventory, select data 
managant system for habitat inventory. 

Several data banking and data management systems a re  already being used i n  
Hawaii. 
system. 

It would be useful t o  study the possibility of using an existing 

2. 

This  should include a quantitative and quali tative description of major 
habitat types. 
(geology, depth, area, salinity,  temperature, substrate type, etc.) and t o  
biological features (species composition, density, distribution, etc. 1 . 
addition it would be useful t o  include demographic features (socioeconanic 
uses, cu l tu ra l  imprtance,  aesthetics, etc. , where possible. 

3. Define method of measuring habitat. 

Produce definitive list of major habitat types. 

Consideration should be given t o  physical features 

In 

The methodology of measuring habitat m u s t  be developed early i n  t h e  
project. 

4. 

Existing information w i l l  be helpful. 

Compile existing data on habitats. 

A great deal OE scattered fisheries habitat data i a  available. 
of a l l  such data in to  a common framework would be a s i g n i f i a n t  
achievement. 

Inclusion 

5. Insti tute habitat  surveys t o  gather additional data where needed. 

It is anticipated that review of program needs and existing data w i l l  
identify areas where additional data are  needed. 
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60 Map distribution, abundance, and productivity of important species. 

This would be a useful f inal  product that would be invaluable for  hab i t a t  
planners and managers. 

4. Mitigation and Artificial Reefs 

As a practical response t o  the unavoidable loss or damage t o  fiAeries 
habi ta t  by coastal developnent, the developer may compensate by 
substituting in  place of the impacted resource a similar resource of equal 
or greater value. 
increased interest  but  is still i n  an early stage of developnent. %e 
construction of artificial reefs is an especially a t t ract ive means of 
mitigation that has great potential i n  H a w a i i .  
potential of increasing fisheries productivity i n  sandy areas but more 
research is meded. Issue 14 raised an important question, do artificial 
reefs enhance production or aggregation? This is related t o  the question 
about negative effects of FAD's on pelagic resources and a b i l i t i e s  t o  
m a n a g e  related fisheries (issue 10). The concern is tha t  a r t i f i c i a l  reefs 
w i l l  not actually increase recruitment and production but w i l l  simply 
at t ract  the fish into aggregations and make it easier t o  werexploit the 
resource, similar to FAD's. 
limiting factors t o  f i sh  and protected species production (issue 24) The 
problem of artificial reefs was t o  establish interaction &tween 
recruitment, harvest rate, and t r o N i c  basis of support as limitations on 
artificial reef production (issue 27). Another concern is whether 
a r t i f i c i a l  reefs are cost effective (issue 21). Data are  lacking i n  t h i s  
area, and it w i l l  be important t o  cmence ac tua l  artificial reef 
investigations i n  Hmaii. 

This process, known as mitigation, is at t ract ing 

Such structures have great 

This  concern also was expressed about the 

Mitigation of adverse habi ta t  effects i n  Hawaii m i g h t  include other 
pssible activit ies.  The group was concerned with restoration of habitat 
(issue 41). Do we have examples of habitats (wetlands, estuarine nursery 
areas such as Keehi Lagoon and Pearl Harbor, other areas) that could be 
restored through mitigation? Is f ish ranching a mitigation device (issue 
61)? The technology for raising and releasing juvenile mah imah i  is  
pranising. a u l d  t h i s  offset habi ta t  l o s s  as is  done w i t h  trout, Salmon, 
and other species? 

ever replace loss of sane habitats. 
cost effective. 
mechanism i n  insular areas (issue 32). 

f i m l l y ,  there is s o m e  comern about whether or na t  mitigation can 

W e  need t o  question whether mitigation is an effective 
Wen i n  the best case it m a y  not be 

mjor Objectives 

Determine i f  artificial reefs or other potential mitigation devices 
can serve as effective means of d f s e t t i n g  fisheries habitat loss due t o  
human activity.  
production or simply result i n  f ish aggregation. 

Eetermine i f  artificial reefs increase ne t  fishery 

P 
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Significant Events 

An experimental deplayment of artificial reef structures w i t h  a w e l l  
designed monitoring program might answer sane of t h e  questions raised by 
the  planning group. 
artificial reef structures, selection of site, deplayment, and monitoring. 
In this regard, the Fisheries H a b i t a t  Research Program w i l l  cooperate w i t h  
the HL Artificial Reef and Enhancement Program. 
events would be as folluws: 

1. Develop research plan for a r t i f i c i a l  reef experiments. 

What types of artificial reef structures are available? Where might they 
be best employed? There is a large amount of information on t h i s  topic, 
b u t  relatively l i t t l e  i n  H a w a i i .  

This experimental design should include design of 

Specific significant 

2. Ivbnitor habi ta t ,  deplcy artificial reefs. 

After selection of the site, the area should be monitored before the 
artificial reefs are deployed. 
canmercially important species should be measured. 

Standing crop and production of 

3. &mitor artificial reefs for recruitment of juveniles and aggregation 
of adults. 

If habi ta t  (shelter fran large predators) is l imi t ing  t h e  production of 
bottom f i sh ,  then w e  might increase production by providing artificial 
reefs as juvenile rearing grounds. 
f ran other areas. This would only aggregate the  resource. Routine 
inspection of the artificial reef for jwen i l e s  and adults m i g h t  answer 
this qmstion. 

Otherwise, we m i g h t  only attract adults 

4. produce report on artificial reef experiments. 

5. 

A great deal af artificial reef work has keen conducted i n  Y'apan, Taiwan, 
and various areas throughout the world. 
identification of p t i c i p a n t s ,  a workshop on artificial reefs could be 
timely. 

Convene a workshop on dfectiveness of a r t i f i c i a l  reefs i n  the aentral 
i and western Facific, produce a workshop report. 

After further work, and 

5. Ocean Thermal mrgy mmersion (OmC) 

The huge volume of cold water brought t o  the surface fran great depths 
during the  U E C  process is l ikely t o  impact both pelagic and coastal 
fisheries habitats. 
planning stage and could be operational soon. 
k e n  able t o  conduct preoperational research and t o  have participated i n  
the planning process. This subgroup was mainly concerned w i t h  the i m p c t  
of QIEC on coastal and pelagic resources (issue 38) .  

The first Hmaiian OTEC plant is i n  the design and 
W e  a r e  fortunate t o  have 

. 
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Although w e  are familiar w i t h  many of the possible environmental impacts 
of the proposed OTEC plant, we knaw relatively l i t t l e  about the i m p a c t  of 
possible chlorine or ammonia spills. 
stored for use as a biocide, while anmonia is the working f l u i d  of the 
plant. 
the proposed plant. 

simultaneously w i t h  scheduled studies of ver t ical  distribution a€ fish 
larvae a t  that site t o  establish the relationship between larval 
distribution and currents. 
of recruitment of reef fishes. 

Large amounts of chlorine gas w i l l  be 

Also, relatively l i t t fe  is knm about the  inshore circulation near 

There are obvious benefits t o  conducting the inshore current studies 

This might also provide information on patterns 

Major Objectives 

To understand t h e  potential habitat threats associated w i t h  OJEC t o  
minimize negative impacts on fishery resources. 

Significant ments 

1. Selection of test species for  bioassay work. 

?he group stressed the need t o  work wi th  the most appropriate species when 
doing the bioassay studies. 

2. 

3. 

4. 

5. 

6. 

7. 

8 .  

ampletion of larval fish vertical  distribution work. 

Ccmpletion of the biological section of an emirormental. impact 
statement. 

Complete report summarizing existing site specific circulation data 
derived frcm pst studies. 

Complete inshore current study relating plant intake and ou t f a l l  t o  the 
circulation of water over the reef platform and immediately ~ f s h o r e  of 
the re& platform. This should be done simultaneously w i t h  l a rva l  f ish 
work, if possible. Dye and drogue techniques could be used i n  &allw 
water. 

Complete bioassay work on test species w i t h  chlorine and ammonia. 
type of research would be useful i n  other applications throughout the 
central and western Pacific. 

nis 

Cbmplete attraction, aggregation, and s tud ie s  of increased fishing 
effor t  i n  collaboration w i t h  other t a s k s .  
action i f  indicated. 

Interpret data and reccmmend 

Participate i n  continuing process of review, public education, public 
hearings, and future planning particularly t o  pravide input on fisheries 
hab i t a t  issues (see issue 3 on structural chart of the issues) . 
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9. Collaborate i n  design of monitoring program during construction phase, 
participate i n  program, and participate i n  ongoing process of 
identification of important habi ta t  issues (issue 3) . 

6. OoeanDunpingandMining 

Processes involved i n  ocean dumping and ocean mining frequently 
produce turbid water and bury, or alter, substrates. These conditions can 
seriously damage fisheries habitats.  
link b e k e n  those conditions and a major public health problem-ciguatera 
seafood poisoning. This subgroup reviewed all of the issues on the  list 
and m e  t o  the conclusion that w e  had not discussed the key i ssue  of 
iqact of dredging and construction on fisheries habitat. Several items 
were closely related (see issues 44 and 49) but deal with the cumulative 
effects of dredge and f i l l  i n  terms of habi ta t  destruction. W e  were 
missing a category for  impact of the dredging ac t iv i ty  itself (turbidity 
effects, h r ia l ,  substrate alteration, etc.) . Therefore, we exercised our 
option to  create a new item: 
construction. '' 

Also, there is  strong evidence of a 

Issue 64, "Iinpct of dredging and 

Creation of this category allws us  t o  represent what is believed t o  
be an important l inkage bebeen dredging and ciguatera seafood poisonings 
associated w i t h  this activity. 
t o  bloans of the dinoflagellate that produces ciguatoxin (issue 301, which 
i n  tu rn  is incorporated in to  seafood a t  higher t ro@ic levels (issue 4 ) .  

In the general area of ocean dumping, it was obvious that a nmber of 
the issues t h a t  received no votes could be included i n  t h e  major categories 
as fallows: - 

It is believed t h a t  dredging leads 

. 
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1 4  

1 37. Kfec t s  of ocean dumping. 1 
I 1 
I 
I 
I 57. Impact of o i l ,  t a r ,  and dispersants on habitats. 
1 

Related items receiving no votes: 

I 
I 
I 47. Impact of nuclear waste and disposal, impact of storage. 
I 
I 48. Kfec ts  of JACADS. 
1 
I 
I 
1 
I this .  1 

51. Are coastal contaminants a problem? 

(These item should be continually monitored and evaluated 
i n  the  decisionmaking process (issue 3) ;  and they could be 
included a t  a l a t e r  date i f  conditions i n  the area indicate 

I 
I 

C I  

I 

1 42. Ocean mining effects on bottom, sediment discharge effects,  1 
I and processing effects. I 
I 1 

Related i t e m  receiving no votes: 

1. Sediment effects of ocean mining (combined with 42) 

43. Develop a basis for monitoring alterations i n  deep shrimp i 
habitat. 1 

I 
*46. Relative worth of precious corals versus manganese crust 1 

resources. I 
I 
I 

I 
I 
1 1 

I 64. Impact of dredging-mnstruction I 
1 1 
I - turbidity effects (generic study) 1 
I I 

("needs further evaluation with data from inventory, etc.) 

V 

i - other effects (burial, substrate modification, e tc)  
I 1 
1 30. Determine habitat conditions under which algae produce toxic I 
I blooms. 1 
I I 

I species. 1 

V 

V 
Ciguatera and ecological relationships wi th in  t h e  habitat and among I I 4. 
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Major Objectives 

To understand the potential hab i t a t  threats associated w i t h  ooean 
dumping, mining, and dredging t o  minimize negative impacts on fishery 
resources, 

Significant Wents 

1. Complete literature search and evaluate environmental status of the 
ocean dumping problem i n  the central  and western Pacific. 
input to  the decisionmaking process (issue 3) Prcduce a report on 
s ta tus ,  

Provide the 

2. L i s t  econmically important species; produce repr t .  

3. Select species for bioassays of turbidity. 

4, Qmplete bioassay experiments. 

5, Develop method (use of suhnersibles, deep ocean towed camera system?) 
f o r  monitoring alterations i n  ckepvater shrimp and pec ious  coral 
habitat. 

6. Long-term ciguatera f i sh  poison research and monitoring program 
established a t  Midway atoll i n  collaboration w i t h  other groups (this 
ef for t  w i l l  depend upon funding of other groups and improvements i n  
detection methodology) . 

The results of t h i s  workshop have identified current threats t o  
fisheries habitat  i n  the Hawaiian Archiplago and provide a research 
strategy organizated into s i x  topical areas, Each area has k e n  discussed 
i n  detail and the research questions necessary for its resolution have been 
addressed. Although program pr ior i t ies  and funding restr ic t ions make only 
limited progress possible, our better understanding of the research issues 
and their relationships w i l l  a l l c l w  better program plaming and s t ruc tur ing  
within ea& topical area. 

One area of imprtance i n  fisheries habitat  research will be the  
abi l i ty  t o  respond t o  new issues, 
generally those related t o  current threats, although m a r y  (particularly the 
baseline studies and long-term ecological research) are basic t o  a q  
habi ta t  threats. l[tro issues raised i n  t h e  discussion were the focus of 
discussion on how the HL can respond t o  new habitat threats or research 
needs. Selection of emirormental problems and solutions (issue 3) 
stresses the ab i l i ty  t o  identify habitat issues and research apprmches; on 

!&e issues defined i n  this' workshop are  

. 



16 

Figure 2, this i s sue  is shown a t  the bottom as an ongoing process. 
Analysis versus research -- when t o  do what (issue 16) , when combined with 
i s sue  3, resulted i n  discussion of mechanisms t o  identify new threats and 
haw t o  define whether sufficient data are available or i f  further research 
is necessary. 

currently have law priority, bu t  renewed or altered ac t iv i t ies  by man which 
alter fisheries hab i t a t  may make the issue critical and timely for the 
Fisheries Habitat Research Program As these issues arise, our approach 
w i l l  be t o  f i rs t  asess the  habi ta t  threats and the i r  priority w i t h  respect 
t o  current program activit ies.  
t o  define the issues, discuss objectives and research needs, and, in  t h e  
manner of the present workshop (but perhaps on a more limited basis), 
identify the respective roles of W S  and other agencies i n  conducting 
research t o  resolve the problems. 

Certain issues, including several discussed a t  the meeting, may 

Convening of interagency groups can serve 
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AFPmIX 1 

Wvelopuent of an FY 1985 Fisheries H a b i t a t  Research Program 

The Honolulu Laboratory Fisheries Habitat Research Program was funded 
t o  begin i n  January 1985. Prqram design for FY 1985 was undertaken w i t h  
only limited planning. me intent  was t o  develop a program which f i t  the 
oontext of the NMFs habi ta t  conservation and research policy but  tailored 
t o  the habitat issues of the Hmaiian Archipelago. 
program, guidance was provided by several general @icy documents 
including the f ollcwing : 

In developing the 

1. Habitat Conservation: Policy for the National Marine Fisheries 

2. NMFS Habitat Conservation Policy: Guidance for Implaentation 

Service ( " S I  (Federal Register, 25 November 1983). 

Strategies (OEfice of Protected Species and Habitat Conservation, 
23 May 1984). 

3.  mrine Environmental Quality: Task Force Report (NDAA, June 1984). 

These documents outline NOAA's objectives i n  the area of marine 
emirormental quality, which include the following: 

- To protect the health of the nation's seafood consmers and other 
users of the marine environment. 

- To protect the hea l th  of ecosystems fran degradation that muld 
adversely affect the health or productivity of l iving marine resources. 

- To improve, through research and assesgnents, our understanding of 
the consequences of pollution and habitat a l terat ion and prwide a 
sound scient i f ic  basis for public policy and management decisions. 

- To pramote balanced decisiomaking for multiple use of the marine 
enviromnt.  

- 

Although these overall objectives provide guidance t o  general program 
structure and goals, man's ac t iv i t i e s  impact f isher ies  habitat i n  many w a y s  
which differ f ran region t o  region. The NOAA has def i red a series of 
habitat alteration "opprtunitytl areas which are clearly relevant t o  am 
program i n  fisheries habi ta t  research. 

- Reapplication mnsultation 

t 

These include the following: 

- Mitigation banking 

- Artificial reefs 

- Habitat enhancement, restoration, and construction 



18 

- Marine and estuarine habitat  valuation procedures 

- Marine and estuarine sanctuary designation 

- Inventory coastal habitat distributions and sensi tAties ,  resource 
distributions, and developnental ac t iv i t i e s  

- Focus research on ecological processes and efects of habitat 
alteration 

Many of these areas are clearly relevant t o  the Fisheries H a b i t a t  Research 
Program i n  the Hawaiian Archipelago and the central Pacific Ocean. Thus 
our awn studies of fisheries habitat  and information i n  several regional 
studies, both ongoing and published, were also used, including the 
following documents w i t h  input f ran HL prsonnel: 

1, The Potential Impact of Ocean  Thermal Energy Conversion (OTEC) 
on Fisheries (ERA&/OCRM/Ocean Minerals and Energy, July 1984) , 

2. Sunmaq of Pertinent Biological Characteristics of Potential 
Ocean Thermal Energy Conversion (OTEC) Sites i n  t h e  Bcific 
Ocean (R. N. Uchida, SWFC Adnin. Rep. €3-83-13) , 

mtential Impact of Deep Seabed Mining on the Larvae of Tunas 
and B i l l f i & e s  (W. M. Matsunoto, NOAA Tech. Memo. NMFEXWEC 44) . 3. 

?he specific research projects decided upon for  -85 were i n  f i ve  general 
areas, namely those associated w i t h  Ocean Thermal Energy Cornersion (OTEIC), 
manganese  crust mining, ciguatera research, habitat enhancement and 
mitigation, and long-term ecological research. In addition t o  these areas, 
we  have initiated a m o d e s t  program of habitat evaluation, defining the 
areas and associated resources throughout the Haai ian Archipelago t o  
pravide a more complete inventory of habitat types. We have continued our 
attmpts t o  define habitats for juveniles or possible critical nursery 
areas for commercially i m p r t a n t  species and also initiated selected 
nearshore research t o  i&nt i& characteristics of marine turtle habitat  i n  
the main Hawaiian Islands, 

The planlred research program was thw designed t o  consider h a b i t a t  
conservation issues af importance t o  NOAA-lumFs applied t o  the Hmaiian 
Archipelago. 
important issEs concerning chemical pallutants. 
the decision was t o  pursue fisheries and ecologically oriented habitat  
issues concordant w i t h  the expertise of the HL staff, 
initiate a meaningful research program for Fy85 on short notice. 

The chief exception w a s  t h e  exclusion of potentially 
In the i n i t i a l  program 

This allowed u s  t o  

. 
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ApPrcNDIX 2 

Members of the Ad Hoc Interagency T2sk Fore for Planning the Honolulu 
Laboratory's Fisheries Eabitat Research Prograos 

1. Dr. George W. BoeNert, Chief ,  Insular Resources Investigations, 
Southwest Fisheries Center Honolulu Laboratory 

2. John F. a r r ,  Deputy Director, Southwest Fisheries Center 
La Jolla Laboratory 

3. Er. Ednund S. Hobson, Chief ,  Fisheries Environment Investigation, 
Southwest Fisheries Center Tiburon Laboratory 

4. Paul L. Jokief, Acting Task Leader, Fisheries H a b i t a t  Research 
Program, Southwest Fisheries e n t e r  Honolulu Laboratory 

5. Lhr. Craig D, hcDonald, State of Hawaii, Department of Planning and 
E c m o m i c  Developnt,  Ocean Resources Branch, P. 0. Box 2359, Honolulu, 
Hawaii 96804 

6. &gem T. N i t t a ,  S f R  Western Pacific Program Office 

7. Dr. James Parrish, Leader, H a w a i i  Cooperative Fishery Research Unit, 
University of H a w a i i ,  2538 The W l ,  Honolulu, H a w a i i  96822 

8, Dr. A. Dean Parsons, W f i c e  of Resource Irwestigations, National 
&rille fisheries Service, KDAA, Washington, D.C. 20235 

9. Dr. Jeffrey J. Poluvina, Task Leader, Artificial &e€ and Enhancenent 
Program, Southwest Fisheries Center Honolulu Laboratory 

Southwest Fisheries Center Honolulu Laboratory 
10. Dr, Steghen Ralston, Task Leader, Insular Stock Assesment Program, 

11. Henry M. Sakuda, Director, State of Hawaii, Department of Land and 
Wtura l  Resources, Division of Pquatic Resources, 1151 Punchbowl 
Street, Honolulu, Hawaii 96813 

L 

I 

12. Richard S. Shanura, Director, Southwest Fisheries Center Honolulu 
Laboratory 

13. Dr. Jerry A. Wetherall, C h i e f ,  Pelagic Resources Investigations, 
Southwest Fisheries Center Honolulu Laboratory 

Facilitator: David J. Mackett, Planning Officer, 

Remrder: Dr. John T. Harrison, Fishery Biologist 

S o u t h s t  Fisheries Center L a  J d l a  Laboratory 

Southest  Fisheries Center Honolulu Laboratory 

. 
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Hcmlulu Laboratory Fisheries Habitat Research Program 
Fbckground Material for Planning Session 

May 1985 

The National Marine Fisheries Senrim (NMFS) S o u t h s t  Fisheries 
Center ( W X )  Honolulu Laboratory (HL) was tasked t o  develop a program of 
"vital fisheries habi ta t  research i n  the Pacific." This docment describes 
1) specific research ac t iv i t ies  undertaken i n  t h e  first year of the  project 
(FY85), and 2) future plans for  habitat research i n  Hawaiian waters with 
emfiasis on year 2 of the project, The planred research program address2s 
habitat conservation issues of importance t o  NOAA-"S which are relevant 
to  t h e  H a w a i i a n  Archipelago. 
the expertise of the HL staff, the program has responded t o  spcif ic  Eeds 
by hir ing temporary staff. 
background infomation t o  a planning meeting which was held on 27-28 J m  
1985. 

While concentrating on issues concordant w i t h  

The purpose of this document was t o  provide 

%e py85-86 Babitat Research Program at the Hclnolulu Laboratory 

W s t  of the projects undertaken t o  date have a duration of less than 
2 years, 
marine construction (e.g., dredging a t  Barbers Point) and planned ac t iv i t ies  
such as the  Kahe Point Ocean Thermal Ehergy Conversion (OTEC) Plant and 
manganese mining. 
endangered species also have been addressed. The design of the program, 
however, w a s  such that longer range planning would t a k e  place during the 
first year, after key program personnel were i n  place. 
staffing were t o  involve relatively fw permanent employees and t o  initiate 
work w i t h  temporary mpllayees and IPA assignments. ?he role of acting t a s k  
leader was taken by Paul L. Jokiel on a temporary appointment. In  addition 
to  supervising ongoing research, the t a s k  leader has contributed t o  a 
strategic planning session, encanpassing the second year of the project and 
longer range programmatic research. 

Initial research efforts considered effects of current 

Additional habitat  issues related t o  threatened and 

Our plans for  

The speci€ic research projects described helm f a l l  into f i v e  
categories: 
enhancement and mitigation, and long-term ecological research. In  
addition, w e  have ini t ia ted a mockst program t o  define areas associated 
w i t h  important resources throughout the archiplago and t o  provide a more 
canplete inventory of habitat types. Habitats f o r  juveniles and possible 
criticdl nursing areas for  commercially important species are spcific 
concerns of the latter effort. Selected nearshore research projects t o  
identify critical characteristics of marine t u r t l e  habitats i n  t h e  main 
Hawaiian Islands canplete the program inventory. 

OTEC, manganese crust mining, ciguatera research, habitat 

1, OlEC related research 

The HL has kept apace of d e v e l o p n t s  i n  OTEC and has prwided 
background documents i n  collaboration w i t h  the NOAA Ocean Minerals and 
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Energy Office (OME). 
of the K a h e  Point OTEC Emironmental Impact Statement, and is  responsible 
for identification of UI'EC-rel'ated biological impcts requiring additional 
evaluation. 
Over OTEC impcts t o  the region virtually guarantee an extensive public 
hearing process attendant u p n  OTEC implementation. 
available t o  provide expertise on biological aspects of cTr%C impacts, at 
public hearings and a t  interagency planning and evaluation meetings. 

unprecedented v o l m s  of warm surface water and cold water frm a depth of 
700 m, requiring a b u t  100 d per second of each. 
concern include impingment and entraiment of organisms, thermal 
discharges, working f lu id  and biocide releases, sand transport, 
construction effects, and attraction or repulsion of fishes. 
predictions of OTEC influences on nutrient redistribution and f i s h  
population dynamics have suggested avenues of research. 

Dr. John T. Harrison is preparing biological sections 

Increasing levels  of cunmunity mncern i n  the Waianae district 

Dr. Harrison w i l l  be 

As currently proposed, the OTEC f ac i l i t y  would redistribute 

Specific areas of 

Model 

One key area of UIEC research is a baseline study of vertical  
distribution of ichthyoplankton off Kahe Point, Oahu. This area was 
identified by Miller (1978) as having high densities of tuna larvae. 
&scribing vertical  distribution of f i s h  larvae w i l l  allow analysis of 
potential entrainment- and impingement-associated mortality as w e l l  as 
possible effects of the discharge plune on these organisms, 
continue in to  FY86. 

This work w i l l  

IXlring FY85 experiments were conducted on larval mahimahi t o  determine 
their response t o  thermal shock. A great deal of information exists on 
effects of raised temprature on fishes, but cold thermal shock has only 
recently been considered. 
important tropical marine species, 
sublethal effects (e.g., increased vulnerability t o  predators) have been 
completed. 

Mwement and migration patterns af different species of &ep bottom 
fish are  topics which remain undefined. 
several other areas o€ research (artificial reefs, management practices, 
recovery i n  dredged areas) I Iwt partiadarly t o  the  0°K stucly. The OTEC 
cold water pipe may provide an important a t t rac t ive  element t o  bottom f i s h  
cmmunities, p r t i c u l x l y  i n  the  area of increased benthic enrichment due 
t o  fallout of entrained organic material. Extant models of OIEC's h p c t  
on fisheries do not specifically consider the ro le  of the pipeline i n  
attracting bottom f i s h  frm adjacent areas and the possible result of 
increased exploitation of the resource. 
cammercially important bottom fish remain i n  a given habitat Over time or 
i f  they move among habitats. Snappers and groupers shaw an extremely 
rrptchyII distribution on the reefs. 
would be useful i n  mamgement of the fishery. 

This is especially of concern for econmically 
Our initial experiments on l e t h a l  and 

?his work might be carried in to  FY86. 

This research is important t o  

It is important t o  know if 

Knowledge of the reasons for  this 
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2. Mangamsecrustmining 

The Minerals &masement Service (MIS) 

related research 

of the Department of the 
Interior is  considering leasing tracts w i t h i n  t h e  Hawaiian Archiplago for 
exploitation of manganese crusts. 
than are manganese nocBiles and thus of greater economic value. Generally, 
the farther northwest o m  goes i n  the archipelago, the thicker the crusts 
become. Fbr this reason, and since t h e  population centers are t o  t h e  
muthwest, the strongest potential mining sites within the exclusive 
econanic zone (Em) are  the seamounts near and northwest of Midway. 
Dredging studies have been conducted on these seamountfi t o  assess the 
presence and quality of the minerals, kut no biological s tud ies  have been 
conducted on potential impcts, particularly those related t o  fisheries. 
Several concerns exist ,  including habitat destruction, effects of sediment 
plumes associated w i t h  processing, heavy metals, and benthic sedimentation 
effects. 

These crusts are more enriched i n  cobalt 

We have comnced laboratory research into ef fec ts  of sediment on the 
This program is clearly relevant feeding of larval and jwenile mahimahi. 

t o  manganese crust and nodule mining i n  deep ocean areas away frm land. 
This work is being conducted a t  the Kewalo Research Facility and w i l l  be 
continued into FY86. Processed w a s t e  ta i l ings could be much more toxic 
than sediment and pulverized crust, depnding on the processing method 
emplcyed. 
d e t r h n t a l  technique. 

Processing alternatives should be studied t o  determine the least 

Field and laboratory studies on potential impacts of manganese crust 
mining w i l l  mntinue. First, an  expnded f i e l d  reconnaissance and habitat 
description w i l l  be necessary t o  better understand the  location and extent 
of the resource. The depths impacted directly by d e e p t e r  mining are 
inhabited by deewater shrimp ( H e t e r o c w  spp.) and precious corals. In 
the seamount region, pelagic armorhead and alfonsin may also occur during 
sane times of day a t  depths susceptible t o  mining-related i m p a c t s .  
sulmersible research i n  the Seamount Resource Study could be cmplmented 
by additional dives, deep-sea camera drops, and possibly remote video 
assessnent of these habitats t o  better understand the behavior and 
distribution of these resources by hab i t a t  type. 
w h i c h  relates t o  mining impact is the study of movment and migration 
mentioned previously. This knowledge could a id  i n  our understanding of the 
biological capability of certain species t o  move frm impacted habitats and 
vccuw hab i t a t s  a f te r  i m p a c t s  were ameliorated. 

3. Ciguateraresearch 

Planned 

Other f i e l d  research 

There is continuing concern i n  H a w a i i  that man's ac t iv i t ies  i n  t h e  
coastal and nearshore environments cause outbreaks of ciguatera poisoning. 
Specific cases have been documented, but there also are cases of poisoning 
i n  prist ine waters i n  the absence of ac t iv i t ies  such as dredging. lvbst of 
the pst research i n  H a w a i i  on ciguatera has centered on detection 
methodology, food chain patl-wqs for the toxin, and on determination of the 
species affected. Relatively l i t t l e  effor t  has been directed a t  
establishing the environmental conditions that cause local outbreaks. 



During E85 we collaborated w i t h  Dr. Y. Hokama, of the University of 
Hawaii, i n  the evaluation of h i s  newly devised " s t i c k  test" for ciguatoxin. 
W e  are participating i n  an evaluation by the Association of Official 
Analytical Chemists and are running an indepndent evaluation a t  Midway 
a t o l l  this summer, luso, we are keeping ourselves informed of recent 
ciguatera outbreaks and recent scientific advances i n  the f ie ld .  

A major problem w i t h  previous ecological work is tha t  studies did not 
ccmmence u n t i l  after an outbreak was reported, 
outbreak were long past. 
a t  the Honolulu Laboratory was that long-term studies a t  a single location 
are needed. 
it is small, restricted, subject t o  frequent outbreaks, and readily 
accessible t o  our staff. 
meteorological variables and other factors are already being recorded. 
would monitor bloans of the macroalgal substrate, bloans of the toxic 
dinoflagellate, Gambier- M c u s ,  that follow the macroalgal bloms, 
toxicity of herbivorous fishes and toxicity of carnivorous fishes a t  the 
atoll .  We could then establish spatial and temporal relationships among 
these factors, Use of the stick test  simplifies t h e  work, especially if 
the local base doctor or other responsible local off ic ia ls  would tes t  f i s h  
for the residents as a public service. !These records could greatly expand 
our baseline studies, W e  would want t o  continue for  several years w i t h  
quarterly sampling as a minimum.  

W e  also oould conduct "focd-chain" amplification studies a t  the Kewalo 
Research Facility by feeding toxic f l e sh  fran Midway fishes t o  nontoxic 
fishes and observing the  rate of toxin accumulation, Drs. Hokama and 
Scheuer of the University of - H a w a i i  are very involved with the biochemistry 
of this toxin, tu t  do not have the capacity t o  conduct the ecological 
investigations. We could provide them with this capacity i n  exchange for 
collaboration on analysis. 

Events leading t o  the 
A major conclusion of the ciguatera workshop held 

Midway a t o l l  would be an ideal si te for  such s tudies  because 

Tide, water temperature, water density, 
W e  

4, Eabitat erihancenmt and mitigation research 

Habitat enhancment along the coasts of the mainland U.S. generally I 

involves revegetation of wetJ.ands l o s t  t o  developnent. 
considered applicable t o  the pr is t ine waters of H a w a i i .  
hma-er, very large areas of unproductive h a b i t a t  which could be improved 
t o  enhance local f i sh  poduction. Much of the shell" area of Penguin Bank, 
for example, lacks suitable cover and is devoid of fish. Dr. Polovim w i l l  
soon deploy a large a r t i f i c i a l  reef i n  this area and w i l l  monitor it t o  
determine i f  it does enhance the habitat. It is hoped t h a t  this program 
can be expanded as part of the FY86 project. 
developent, mitigation of habi ta t  l o s s  through deployment of artificial 
structures rmains one of the few options i n  the limited coastal ecosystem 
of the Hawaiian Islands. %is t a s k  w i l l  thus cooperate w i t h  the Artificial 
Reef Study, where possible, t o  consider the application of general results 
t o  mitigation activit ies.  

?his is not usmlly 
?here are, 

As habi ta t  is lost  t o  

. 



24 

?he planred studies on movement and migration of bottom fishes w i l l  
also provide input t o  that s t u e  by allowing better understanding of 
recruitment of fishes t o  new habitats. 
Habitat Research Program may i n c h &  econcanic studies on mitigation, haw 
artificial reefs change recreational and commercial fishing behavior, or on 
eooncanic losses associated w i t h  habitat loss  i n  localities such as Barbers 
Point. 

F'uture plans within t h e  Fisheries 

Understanding habi ta t  requirements of threatened and endangered 
species is also critical t o  evaluation of the impact of h w n  act ivi ty  on 
those spcies. 
habitats most of their lives, leaving for only relatively short periods t o  
migrate t o  breeding areas, 
"hcme range" i n  this nearshore habitat. Coastal d e v e l o p n t  by man and 
other factors have impcted these nearshore feeding and sleeping areas, 
Research is presently being conducted as part of the FY85 &for t  t o  def ine 
the hab i t a t  characteristics which make cer ta in  sites preferred and haw best 
t o  maintain the heal th  and productivity of these habitats. ?his could lead 
t o  management decisions on multiple use of nearshore environments, which 
would conserve endangered marine resources and provide baseline data for  
habitat  conservation, mitigation, and restoration. 

Green turtles and hawksbill turt les l i v e  i n  nearshore 

lhese tur t les  are known t o  have a restricted 

5. Laq-tem habitat research and monitoring 

?he overall goals of long-term ecological research w i l l  be t o  provide 
baseline data for detection of habitat or environmental change. 
general, data collection plans and program objectives are k i n g  formulated 
i n  the f i r s t  year of the study. 
ciguatera i n  relation t o  the environment is  one example. 

For several years, the HL has moperated w i t h  the U.S. Fish and 
Wild l i fe  Service (EWS) to  study feeding ecology of seabirds i n  t h e  
Northwestern Hawaiian Islands. Continuation of t h i s  program a u l d  
contribute t o  the Fisheries H a b i t a t  Research Program by providing a 
potentially sensitive indicator of errvironmental change. W e  are exploring 
future cooperation w i t h  the FWS. 

existing research of Dr. Ted Hobson, of the SWFC Tiburon Laboratory, who 
has conducted research a t  Kom for nearly two decades. 
wculd insure continuation of tliis t i m e  series study follawing the 
distribution and abundance of reef fishes on t h e  relatively undisturbed 
reefs of Kona. 

In 

?he reed f o r  long-term studies  of 

In addition, we a n t i c i p t e  cont r ih t ing  t o  a continuation of the 

A small expenditure 

6, Habitat inventory and evaluation 

We are looking into the p s s i b i l i t y  of inst i tut ing a system t o  keep 
track of hab i t a t  data taken throughout t h e  archipelago, W t  this is a 
matter fo r  further discussion. Much data are being callected on the 
resources of the area and it m i g h t  be useful t o  compile a l l  such data i n  a 
single reference frme f o r  future reference. 
quantitative means of habi ta t  evaluation i n  f u t u r e  years. 

This data base would supply a 
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7. Areas not being considered at the present time 

Habitat issues beyond the present scope of t h i s  project include the 
effects of oil sp i l l s ,  chemical waste disposal, and disposal of radioactive 
waste a t  sea. 
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APPENDIX 4 

Agenda for the Fisheries Habitat Planning Workshop, 27-28 June 1985 

( E T  = Nminal Group Technique) 
Honolulu Laboratory of the Southwest Fisheries Center 

Thursday, 27 June 1985 

Person responsible Pr oce ss Time Agenda i t e m  

0 920 

0 925 

1100 

1115 

1200 

1315 

143 0 

1530 

1545 

2000 

Weloome, introductions, purpose Richard Shomura 

Current werview of fishery 
habitat threats, preservation 
and research 
- Program strategy for EY85 

and results t o  date - Camments on trends i n  
habi ta t  research - Status of HL program 
today and for JT86 

of planning workshop 

George Boehler t 

Dean Parsons 

Paul Jokiel 

Identification of major 
habitat issues 

Coffee break 

Finish issues 

LUIlCh 

Developnent of criteria for  
a) NMFS mission purview 
b) Selection of issues 

Selection of issues 

@ p i n t  subgroups t o  formulate 

Group adjourns except for  
the subgroup working on the 
s t ruc tu ra l  model 

objectives 

Group faci l i ta ted by E T  
Dave Mackett 

Group 

Group Group vote 

Input the issues in to  the I S M  Mackett, Boehlert, ISM 
structural model on VAX camputer Jokiel, N i t t a ,  

Harrison 

Finish 



Friday, 28 June 1985 

Time Agenda item Person responsible Process 

0900 

0910 

1000 

1045 

1420 

1530 

1600 

Review of previous work Dave Mackett 

Meaning of the structure of 
the issues shown by f i r s t  
output diagrmn 

- how the diagram was made - meaning of resulting diagram 
- review and commnt 

Divide into three subgroups, 
give subgroups instructions 

Subgroup work (see below) 

Subgroup reports - Long-term ecological research 
- Mitigation/artificial reefs/ 

- mC/ocean mining 
inventory 

Final wrap-up 

A d j  our nment 

Subgroup chai men 

Subgroup chairmn 
- Ralston - N i t t a  

- Jokiel 

Commit-tee 

Habitat inventory, mitigation, 
and artificial reefs Sakuda 

Carr, MacDonald, N i t t a ,  

OTEC and ocean mining and dumping 
areas Wether a l l  

Harrison, Jokiel , Par rish I 
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APPESDIX 5 

Identificatim of Major Habitat Issues 

The rJ=r process was described and the f i rs t  t a s k  was identification of 
the major habitat issues. To focus participants' thoughts on the problans 
a t  hand, a draft trigger question was proposed and then, after discussion, 
clarified t o  t h e  f ina l  form, as follaws: 

"In the context of developing a 5-6 year research program what are the 
important current and emerging issues (problems, threats, man-induced, mn 
man-induced) concerning central and western Pacific fisheries h a b i t a t  that 
med t o  be resolved?" 

After clarification of the trigger question, the group s i len t ly  
generated ideas (issues) ; t h i s  lfj-minute period was followed by a 
round-robin l i s t i ng  of the ideas without discussion or criticism. 
step was clarification of ideas: during this step, sane ideas were 

their clarifications were taken fran notes of the meeting recorder and 
notes of other group members as follows: 

Ihe next 
/ modified, mrged w i t h  others, or deleted. The f ina l  list of issues and 

1. Deleted 

2, What variation can be expected fran natural forces? 

We cannot evaluate the i m p c t  of hman act ivi ty  on a habi ta t  without an 
understanding of the canplete range of natural var iabi l i ty  i n  the plysicdl and 
biological environments. 
that imposed by hunan activity. 
natural trends a s  t h e  result of human activity.  

This would encompass a l l  variabil i ty other than 
Otherwise w e  might m i s t a k e  long-term 

3. Selection of emirormental problems and solutions. 

This issue emphasizes the impr t ance  of the ongoing process of identifying 
important habitat issues and their solutions. 
the solution. 
directly t o  decisionmaking processes i n  society, and participation i n  the 
educational process are i m p r t a n t  alternatives. 

Original research is not always 
Literature reviews, synthesis of ex is t ing  data, contributing 

4. Ciguatera and ecological relationships within the habitat and amng 
species. 

This question is closely related t o  issue 30. 
production of the toxin i n  the lowest trophic level, but issue 4 is concerned 
w i t h  transfer of the material through higher trophic lev$s. 

Issue 30 is concerned w i t h  
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5. Conceptual model for all possible outcomes of resource and habitat 
interactions, 

It is important t o  consider all ramifications of a potential problem early i n  
the planning stage. 
interactions a t  the outset. 

It is useful  t o  form a conceptual model of these mry 

6. Deleted, 

7 .  ateratian of freshwater intrusian into coastal water, 

Groux, disc-: 

Diversion of freshwater stream in f l aw frm estuarine nursery grounds for  
irrigation purposes has occurred and w i l l  continue to  be a habitat threat i n  
the future .  
projects such as the Barbers Point Ceep Draft Harbor modifies patterns of 
coastal freshwater intrusion and could pose a habitat  threat. 

8. What larval species is a suitable laboratory "white rat?" 

Also, rupture of quifers  by large-scale coastal construction 

Groux,-: 
It is important t o  select appropriate species as laboratory subjects for  
experiments concerning effects of habitat alteration, before experiments are 
designed. Econanically impor-tant species would be preferred, Also, one has 
t o  consider which spcies and which l i f e  stage of that  species a r e  most l i k e l y  
t o  be adversely influenced by the hab i t a t  a l terat ion being considered. 

9. Irwentory (description) of marine habitat types in  the Hawaiian 
Archipelago, 

I -discussion: 
This issue is related t o  issue 6. It w i l l  be important t o  ident i fy  the l e v d  
of detai l  (e.gOr protected species habitat) that w e  want t o  describe. 

- 
- 

10, What are negative c3ffects of FAD's OR pelagic resources and abilit ies 
to nmage related fisheries? 

This question is analagous i n  some respects w i t h  issue 14 w h i c h  asked i f  
artificial reefs enhance production or simply aggregate the f i s h  and make it 
easier for man t o  deplete the resource. 
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11. 

Grour, disc-: 
This issue encompassed issue 6. What do specific organisms need? 
The group decided t o  use the w i d e s t  possible definition and include all biotic 
as w e l l  as abiotic factors i n to  the definition of habitat, 
includes the physical aspects of the habitat r e q u i r m n t s  of the organism i n  
question and a l l  supporting ecosystem requirements, 

12. Define larval and juvenile nursery habitat. 

Grour, discussion: 

This i t e m  is clearly related t o  issues 11 and 6. 
w i l l  not be ccanbined with 11 at  this time because it sems t o  be important 
enough t o  stand alone as a s e p r a t e  question. 

13. What changes (abundance and species canplex) in coastal and pelagic 
resources result fran changes in size of hunan habitation on islands? 

What are habitat requirements for important species (including protected 
species?) 

This definition 

This item is pa r t  of 11, but 

Groux> iLiscussim: 

This i t e m  asks questions concerning the overall impct of human act ivi ty  on 
the nearshore enviromnt.  Fish were excluded because of the obvious impact 
of human fishing pressure. This issue is  more concerned with subtle long- 
range effects  that  are hard t o  define because they are the cumulative result 
of m a n y  individually insignificant factors. 

14, Do artificial reefs enhance production or aggregation? 

-discussion: 
Artificial reefs could have a positive or negative effect. 
increase recruitment by juveniles that are limited by protective habitat and 
thereby increase total fish prodkction. Conversely they might only serve t o  
aggregate the existing resource and make it far too easy for overexploitation 
of the resource (increase catchability with the same gear) . As an  example, if 
the O'E3C intake pipe serves as an artificial. reef, it might a t t r a c t  fishermen 
as w e l l  as f i sh  and thereby deplete the resource, 

15. What are the capbil i t ies  of the various marine organisms to avoid 
hunan disturbme? 

They might 
E 

x- 

This i t e m  is related t o  issue 8 and is the inverse of issue 19. 
deals w i t h  the ab i l i ty  of a habitat t o  withstand human disturbance. 
asks w h a t  is the  best test species. 
fran an area of local disturbance and return later. 

Issue 19 
Issue 8 

Some species will be able t o  move away 
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16. Analysis versus resear-hen 

QQU2b-Z 

to do what. 

This  i t e m  is related t o  issue 3 w h i c h  deals with the process of deciding upon 
issues tha t  w i l l  be studied and how these issues w i l l  be studied. The major 
point made here is t h a t  original research is not always t h e  best appmach i f  
one can find the answer by a synthesis of prwiously published results. 

17. Ebaluation of factors affecting relationships of recruits and source 
stocks. 

-discussion: 
This item is related t o  issue 33 which asks  haw we select long-term 
recruitment indicators and issue 35 which a s k s  haw w e  might determine local 
recruitment of pelagic resources. 
facing most tropical fisheries-it is diff icul t  t o  locate nursery areas and t o  
measure recruits. 

?he recruitment problem is a d i f f i c u l t  one 

18. Evdluate benefits of pubLic education with respect to habitat issues. 

-discussion: 
This item is related t o  issue 29 on haw t o  influence environmental decisions. 
It is also related to  other decisionmaking issues (e.g. , 3 ,  5 ,  16, and 54) .  

19. What are capbil i t ies  of marine organisus to accamuadate habitat 
modification? 

-discussion: 
This issue is related t o  15 which questions t h e  ab i l i t y  of a given habitap 
t o  accanmodate human impact. 
questions because t h e  concept of "marginal" habitat  is introduced. The 
organism i n  question might be able t o  withstand the change, but it w i l l  be i n  
a less optimal environment and w i l l  be less productive. Grcwth rate and 
reproductive r a t e  might be diminished, even though the organism can tolerate 
the change. 

20. What are the effects of military m i w e r s ?  

It would be diff icul t  t o  deal with these 

b 

?here is a great deal of military activity i n  Hawaiian waters. Iknphibious 
training exercises, practice banbing, and accidental or deliberate dumping of 
ordinance has an unknown, but possibly important, impact on some nearshore 
areas. This concern is related t o  many items dealing with the individual and 
combined impr t ance  of marry human ac t iv i t i e s  (Le. , see issues 44, 55, 62, 45, 
36) and also ocean dumping (issues 37, 51, 48) . 
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21. Are artificial reefs mst effective? 

Grour,-: 

The potential value of artificial reefs a s  mitigation devices will depend on 
cost effectiveness. This issue is related t o  others dealing with mitigation 
and artificial reefs (see 32, 41, 14, 27, and 50) . 
22. Measure of the productivity and uniqueness of each major habitat type. 

Grour, disc-: 
This question was directed a t  emphasizing t h e  importance of "qualie" as 
opposed t o  "quantity" of habitat. 
habitat productivity. Issue 22 ties issues 6 and 11 into issue 9. Problems 
w i t h  providing a definition for "uniqueness" subsequently led t o  problems i n  
interpretation of this question. 

This was the f i r s t  question dealing w i t h  

23. What are the effects of vessel t r a f f i c - t a r a m ,  etc. 
whales? 

Groux, discus-: 

This item is related t o  issue 6, which asked the  nature of protected species 
habitat. 

on hmpback 

It also is related t o  issues 11 and 9. 

24. What are the limiting factors to fish and protected species 
productim? 

The value of t h i s  question is tha t  i f  w e  can determine what is restr ic t ing 
production, then w e  may be able t o  t a k e  steps t o  alleviate selected problems. 

25. How do introduced species and aquaculture releases impact fishery 
habitat? 

-discussion: 
Intrduced species have greatly altered many Hawaiian habitats. 
blue-lined snapper has becom extremely abundant i n  the archipelago. 
examples are mangroves, Japan oyster, and Virginia oyster. 

26. Deleted. 

%e t a a p  or 
O t h e r  

27. Establish interaction between recruitment, hamest rate, and trophic 
basis of support as limitations on artificial reef production. 



Grour, discussipn: 

?his is related t o  issue 14 w h i c h  deals w i t h  production-aggregation of fish by 
artificial reefs. 
troghic basis of support for an artificial re&. 

28. 

This issue, however, is more concerned w i t h  the ultimate 

Does loss of individuals (mortality) fran huaoan disturbance have 
significant i m p &  on poplatians of that species? 

Grour>-: 
This i t e m  raises a question as t o  vulnerability of different species t o  human 
impact. Obviously sane populations will be more vulnerable than others. 
Moreover, the impacted area may be an insignificant part of a swcies range. 

29. Marketing techniques-ways of influencing emiromrental decisions w i t h  
infOIXlat iOn0 

This issue is  closely related t o  issue 18 (value of public education i n  
influencing decisions) . 
30. Iktermine habitat aondiiticms mder which algae producr! toxic hloans, 

m discussim: 

This is related t o  issue 4, but 4 deals only w i t h  trophic interactions above 
the primary producer level. 
the lawest trophic level. 

This issue deals with the production of toxin a t  

31. Develop capability for assessing differences in  habitat quality and 
qilantity- 

-discussion: 
This overlaps w i t h  issue 22 which deals w i t h  habitat "uniqueness" and 
"productivity" of different habitats, 

32. 

Grour, disc-: 

I 

Is mitigation an effective rnechanisn in  insular areas? 

Ferhaps some typs of hab i t a t  loss can mver be mitigated, but w e  m u s t  know 
effectiveness of various mitigation schemes a t  replacing l o s t  valuable 
habitat ,  
21, 53, etc.) . 
33. What are lmg-tern recruitment indicators? 

?his is closely related t o  other mitigation related issues (61, 41, 
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Ferhaps w e  could determine some relatively easy and inexpensive w a y s  t o  
monitor long-term recruitment trends to  give an indication of what is 
happening offshore. Use of "model" species of inshore or reef fishes could 
reflect trends i n  important reef f iaes .  

34. List of eoonauically imprtant marine organisus that a u l d  be impacted 
by man's activity in  nearshore area. 

This i s  related t o  issues 17 and 35. 

-discussion: 
W e  should identify the inshore and pelagic species t h a t  are econmically 
important either directly or as forage species. 
considered, 
habitat requirements for these organisms. 

35. What determines recruitment of local pelagic resources? 

A l l  l i f e  stages should be 
This is closely related t o  issues 11 and 6 which deal w i t h  

%is is related t o  issues 17, 33 and 5. 
especially important one i n  tropical fisheries where such data are  generally 
lacking. For pelagic resources, the issues of recruitment are somewhat 
different frm those fo r  insular resources. 

Again, the recruiiment issue is an 

36. B p c t  of fishing practices on fish habitat. 

Grour, scuss 1m: 

Some fishing practices destroy the habitat .  %e most notorious have been 
outlawed (using Chlorox, dynamite f ishing) ,  but others might be important, 
Dragging of anchors, effect of discarded gear, and ghost fishing traps are 
possible negative factors, 

1 37. EEfects of ocean dumping, 

c-roux,u-: 
"his is a broad catecpry which can include dredgiilg and disposal of ocean 
mineral mining waste, chemical contaminants, o i l  and tar, nuclear waste, and 
the Johnston Atoll Chemical Agent Disposal System, 

38. 

Grour> Lmc-: 

D n p x t  of OlEC on cuastal and pelagic resources, 

This is generally seen as an  important issue. 
39, which deals w i t h  accidental spills of biocide or working f lu id  and issue 
60 w h i c h  deals w i t h  the problem of inshore circulation a t  Kahe Point. 
39 and 60 were eventually canbined w i t h  38 by the working subgroup, 

It is closely related t o  issue 

Issues 



35 

39. Deleted. 

40. What are important interspecific relatianships of organisns likely to 
be affected by habitat disturbances? 

-discussion: 
It is posible that disturbances tha t  do not k i l l  an organism might severely 
influence the population by interfering w i t h  other biological interactions 
(predation, disease, etc.) . 
41 . Restoration of habitat, 

Is it really feasible t o  restore or recreate affected habitats? This  is  related 
t o  issue 32 on the cost-effectiveness of mitigation. 

42. Ocean mining effects on bottom habitat and processing effects, 

Grour, disc-: 
Ocean mining may have a w i d e  range of effects, from sediment smothering t o  
toxic metal effects. 
ocean mining on deep water habi ta t ,  is directly related t o  42. 

43. Develop a basis for monitoring alterations in deegwater shrimp 
habitat. 

Issue 43, which deals wi th  ways t o  monitor effects of 

We should s t a r t  to  develop techniques for monitoring the  impact of deep mining 
on the bottan cmunities. Use of suhnersibles or * e p t e r  cameras looks 
pr anising. 

44. What are armulative inpcts of dredge and fill operations and haw are 
th€y measured? 

-discussion: 
Many permits are issuled for small dredge and f i l l  operations i n  t h e  central 
and western Pacific and there is a long history of such operations i n  Hawaii. 
Ihe - ' effect of many snaller projects should be evaluated and long- 
term trends of habitat loss  thereby establi&ed. 

45. EEfects of CXrastaJ. developnent, 

This issue was directed a t  i m p a c t  of large residential or hotel developents 
along the coast and is related t o  maw other issues dealing w i t h  coastal. 
developnent (e.g. I 13, 23, 62, 44). . 
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46. Relative worth of precious coral versus manganese crust resources. 

!aQUQ.discussion: 

The h a b i t a t  inventory (issue 9 and related ones) will assist i n  analyzing t h i s  
issue. Sane areas may be more appropriate for mining based upon living 
resource distributions. 
monitoring mining) before we can evaluate the relat ive importance, 
t i m e  the precious coral is not being harvested i n  t h e  Exclusive Economic Zone 
(EEZ) and the areas that are t o  be mined are  remote, 

47. Deleted. 

Also, work must s t a r t  on issue 43 (means of 
A t  this 

48. Deleted. 

49, Long-tern trends i n  habitat loss in  H a w a i i .  

This is  closely related t o  issue 44, but is not restricted t o  dredge and f i l l  
types of loss. Issue 44 is a subset of 49, 

50. What are diel and seasondl variatiw in  distrihtion and ahndanoe of 
important species? 

Groux,-: 
This represents another typ of variation t h a t  m u s t  be evaluated before w e  can 
determine the eEfects of hunan activity. 
t o  artificial reef aggregations which often represent resting schools. 
are present during daytime but  may disperse a t  night t o  feed, 

This issue has special application 
These 

51. Deleted. 

52. Develop and maintain extensive data base =stem. 

-discussion: 
L 

The habi ta t  inventory w i l l  r e q ~ r e  a computer data base t h a t  must be mamged 
proprly.  
are available and m u s t  be simple t o  ac(zss. 
t o  issue 56 (Haw t o  ins t i tu te  a habitat data inventory system). 

53, 

The systen must be designed t o  receive the many types of data that 
This question is closely related 

Alleviate adverse habitat effects on baitfish. 

Baitfish production (nehu and other species) is a l imi t ing  factor for the 
pole-and-line tuna industry i n  the mntral  and western Pacific. In Hawaii, 
baitfish grounds are restricted largely t o  Pearl Harbor and Kaneohe Bay. 
areas are under considerable envi romnta l  pressure fran dwelopnent i n  other 
areas (waste discharge, military activity, urbanization, *etc.). Perhaps 

Both 
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mitigation is a possibility i n  t h i s  area. 

54. what w i l l  be the role of 
managerent sqport to the territories and canpact states? 

in pruviding habitat research and 

During FY85 and FY86 the HL Fisheries H a b i t a t  Research Progran focused on 
s tudies  i n  H a w a i i .  This was due largely t o  the fact that the major 
environnental problems identified (OTEC, ocean mining, etc.) w i l l  occur i n  the  

a Hawaiian Archipelago. Hcwwer, emirormental. problems. w i l l  also develop i n  
the c o m p a c t  states, Panerican Samoa, Guam, and other areas tha t  f a l l  into our 
purview. 
fisheries habi ta t .  Haw w i l l  w e  address these issues i n  t h e  f u t u r e ?  

55. Deleted. 

8 

The WPPO is constantly faced w i t h  evaluating ne7 projects that h p c t  

56. How to institute a habitat data inverkory system. 

. 
This is  an important "nuts and bolts" question t h a t  m u s t  be accomplished 
before we can deal with issue 6 (nature and extent of habitat) and issue 9 
(inventory of habitat types) . 
type of system currently being used by 139;NR. 

suggestions were made that HL investigate the 

57. Celeted. 

58. Hm is habitat measured? 

Grour, . 
Before w e  can inventory habitat ,  we must have some idea of haw t o  measure 
habitat. This issue is prerequisite t o  many other itens dealing w i t h  the 
habitat inventory (issues 56, 31, 9, 52, 63, 22, and 6) . 
59. Are mass mortalities of reef fish habitat-related? 

Gr.Qul2 djscus-.;jsn: 

This issue focuses on the recent mass mortali t ies of the triggerfish 
(Pervaaor) that have occurred throughout H a i a i i .  This seems t o  happen 
every 5 t o  1 0  years and is believed t o  be related t o  unusual environmental 
conditions. Could t h i s  give us sane important information on habitat? 

d 

- 
u 

60. Deleted. 

61. Fish ranching as  a mitigation device. 
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Recent success i n  closing the l i f e  cycles of tropical marine fishes of 
e c o n d c  importance (such as the mahimah i )  r a i ses  the possibil i ty of stocking 
natural waters w i t h  juvenile fishes. What information do w e  need t o  
evaluate the value cd f i s h  ranching? Could this serve t o  efset  losses i n  
habi ta t?  Can it be used t o  mitigate environmental damage? 

62. Tmpact of anti-erosion devices. 

This is yet  another example of a number of related issues dealing w i t h  coastal 
developnent ( eage r  45, 7 ,  20, and 44). 
alleviate erosion, kut will influence the habitat. 

Positioning of these devices m i g h t  

63. Sunrey of protected species and important habitat types. 

!aQw disc~s-: 
Identification and preservation of the habi ta t  of protected species is  
critical. 
feeding grounds i n  H a w a i i .  
identified and surveyed? 

The FY85 Fisheries Habitat Program supported s tudies  of turtle 
What other protected species h a b i t a t s  &ould be 

64. What is the i m p &  of dredging and construction in coastal 
environments? 

This question was added by the working subgroup. 
related t o  dredging (44 dealt w i t h  cumulative habitat loss), but  we did not 
have one specific t o  inshore sediment plumes and other problems of a generic 
nature associated w i t h  dredging and coastal construction. Creation of this 
issue allowed the subgroup t o  t i e  the ciguatera problem (issues 4 and 30) into 
the rest of the scherte. It is believed that seafood poisonings are often 
associated w i t h  dredging act ivi ty  and coastal construction. 

We did have other issues 

\ 
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Voting on the Issues 

After clarification and discussion of the issues, each p r t i c i p n t  
was allowed f ive  votes and ranked the f ive  selected issues i n  order of 
imprtance from 1 t o  5, 1 being most important. !&e issues were then 
ranked according t o  their importance as determined by the group vote. The 
order i n  which the issues are entered i n  the program w i l l  not influxice the 
final outcome but can be used t o  best schedule the time for conducting t h e  
structuring of issues. It also ensures that those issues demed most 
important by the group w i l l  be addressed if  time runs out. All issues that  
received votes were eventually entered in to  the program as fallaws: 
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5 (later deleted, included i n  37) 
5 
5 

N.1 other items received no votes. 
ISM program t o  determine the relationship among t h e  factors  as shmn i n  
Figure 1. 

These issues were then entered into the 
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